The recently discovered radioactive decay of heavy nuclei by emission of carbon and neon is described by a model containing elements from both the theory of a decay and that of fission. A key ingredient is the inertial mass, which depends on the superfluid pairing gap of the nucleus. The potential energy is estimated from macroscopic considerations. Theory and experiment fit together in a reasonable way to
The recently discovered radioactive decay of heavy nuclei by emission of carbon and neon is described by a model containing elements from both the theory of a decay and that of fission. A key ingredient is the inertial mass, which depends on the superfluid pairing gap of the nucleus. The potential energy is estimated from macroscopic considerations. Theory and experiment fit together in a reasonable way to
give an overall picture of exotic decay.
PACS numbers: 23.90.+w, 25.85.Ca Exotic radioactivity, the decay of nuclei by the emission of particles heavier than the a, poses a challenge to explain the process within the existing framework of theory.
On one hand, in the Gamow theory of a decay, one first determines the probability to form the a particle by calculating the overlap of wave functions. The a particle is then propagated in a potential which is dominated by the Coulomb field, giving a tunneling formula for the, decay rate.
On the other hand, the theory of spontaneous fission is quite different, although it is nothing more than radioactivity by emission of a heavy nucleus. The dynamics of barrier penetration now occurs not as a particle ia a Coulomb field, but by shape changes of a many- 
With these ingredients the Hamiltonian defined by Eqs.
(4)- (7) is diagonalized to get the amplitude of the daughter configuration in the ground state.
We couple to the continuum states using Fermi's "golden rule, " treating the pairing interaction between the last configurations as the perturbation. The formula for the absolute decay constant is then Finally, the data show an odd-even staggering when compared to the predicted rates, which is easily understood from the superfluid tunneling physics. As is well known in fission theory, the odd-mass nuclei have lower transition rates because the odd particle cannot jump easily to other orbits. Also, only a few orbits are involved in the pairing, and the blocking of one of them in an odd-mass system significantly lowers the gap for that species of nucleon. With a higher inertia the transition rate is reduced. The odd-even staggering might also be due to the angular momentum carried off by the ejectile, but we estimate this eH'ect to be small.
A simple argument why the number of orbital jumps is nearly the same as the number of particles in the lighter daughter, Ab, can be made as follows: To get the touching configuration, one tries to move Ab particles through the original spherical surface to make the daughter, and an additional Ab particles through the other side to preserve the center of mass. Deformations in coordinate space are correlated with
